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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards on 5 September 
1989, after the draft finalized by the Machine Tool Basics and Modular Units Sectional Committee, 
had been approved by the Production Engineering Division Council. 

This standard was prepared in 1962 based on DIN 8625: 1939 'Radial boring machines' and Dr 
Schlesinger test-chart on radial drilling machines. Consequent upon publication of ISO 2423 : 1982 
issued by International Organization for Standardization ( ISO ), the committee responsible for 
the formulation of this standard decided to revise this standard. The revised standard is in line with 
ISO 2423 : 1982 'Acceptance conditions for radial drilling machines, with-arm adjustable in height — 
Testing of accuracy'; except for Test SI No. 2 and 3 of the ISO; which are not included, as there are 
practical difficulties in implementing them. 
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Indian Standard 

RADIAL DRILLING MACHINES 
TEST CHART 

( First Revision ) 



1 SCOPE 

1.1 This standard covers both geometrical and 
practical tests on general purpose and normal 
accuracy radial drilling machines, and the corres- 
ponding permissible deviations with reference to 
IS 2063 : 1962. 

1.2 This standard deals only with the verification 
of accuracy and applies neither to the testing of 
the running of the machine ( vibrations abnormal 
noises, stick-slip motion of components, etc ), nor 
to the machine characteristics ( speeds, feeds, etc ), 
which shall generally be checked before testing 
the accuracy. 



2 REFERENCE 

IS No. 
IS 2063 : 1962 



Title 
Code for testing machine tools 



3 PRELIMINARY REMARKS 

3.1 To apply these tests, reference shall be made 
to IS 2063 : 1962, especially for installation of 
the machine before testing, warming up of spind- 
les and other moving parts, description of 
measuring methods and recommended accuracy 
of testing equipment. 

3.2 The sequence in which the geometrical tests 
are given is related to the sub-assemblies of the 
machine and does not define the practical order 
of testing. In order to make checking or mount- 
ing of instruments easier, tests may be carried 
out in any convenient sequence. 

3.3 When inspecting a machine, it is necessary to 
carry out all the tests described in the standard, 
excepting these tests which may be omitted by 
mutual agreement between the buyer and the 
manufacturer. 



For any proportional value, the calculated value 
shall be rounded off to the nearest 0*005 mm. 
However, the least count of all measuring instru- 
ments need not be finer than 0'01 mm. 

3.5 Unless otherwise specified, geometrical tests 
are carried out for the following positions: 

Arm set at mid-travel on the column and saddle 
set at mid-travel on the arm. 

3.6 Whenever alternative methods of testing are 
suggested in this standard under reference, the 
choice of the actual method of testing is left to 
the manufacturer. 

3.7 For the purpose of this standard, various 
methods of expressing the permissible deviation are 
employed, each having a particular type of appli- 
cation. The methods employed are as follows: 



000/000 for deviations 
which are ratios. 



of perpendicularity 



000 for any length of 000 for deviations of 
straightness and parallelism; this expression 
is used in fact for local permissible deviations, 
the measuring length being obligatory. 

000 for 000 for deviations of straightness and 
parallelism; this expression is used to recom- 
mend a measuring length but in this case 
the proportionality rule comes into operation 
if the measuring length differ from those indi- 
cated. 

4 TESTING INSTRUMENTS 

The testing instruments shall be of the approved 
type and shall be calibrated at a recognized 
temperature conforming to the relevant Indian 
Standards. 

5 ACCURACY REQUIREMENTS 



3.4 When establishing the tolerance for a The tests to be carried out, the instruments 

measuring range different from that indicated in required, the maximum permissible deviations 

this standard ( see 2.3.1.1 of IS 2063 : 1962 ), and the manner of carrying out the tests shall be 

the minimum tolerance shall be taken as 0*01 mm. as detailed in the test chart. 



N> 



Type 

Machine No. 



Si 

No. 



(1) 



Test Chart for Radial Drilling Machines 



( Clause 5 ) 



Order No. 
Date 



Customer- 
Inspector. 



I Geometrical Tests 
All dimensions in millimetres. 



Figure 



Object 



(2) 



(3) 



Measuring 
Instrument 



(4) 



Reference to IS 2063 : 1962 

and/or Instruction for 

Testing 



Permissible 
Deviations 



(5) 



(6) 



Base Plate 




Levelling of the 
base plate 



Precision level and 
straightedge 



3.3 and 3.3.1 Variation of 
level shall not exceed the 
permissible deviation 



0-1/1 000 



A 
A 



;s 



j 



8 



Q Q Q 



u 



o o o 



Flatness of 
base plate 



the 



Precision level or 
straight edge and 
gauge blocks 



5.2.2.2 and 5.2.2.3 



0-1 for a measur- 
ing length of 1000 
( flat to concave) 









v© 



Actual 
Error 



(7) 



B — Spindle 





Runout of the 

internal taper of 
the spindle (spindle 
retracted ) : 

a) Near the 
spindle nose 

b) At a distance 
of / = 300 
from the 
spindle nose 



Dial gauge and test 
mandrel 



5.5.1.2 (b) 

Arm and 
locked 



drilling head 



a) 002 



b) 03 



Squareness of the 
spindle axis to 
the base plate 



Dial gauge 
straightedge 



and 



5.4.1.1 and 5.4.1.1(b) 3 (ii) 
Arm and drilling head 
locked before taking 
measurements 

NOTE — Checking shall be 
carried out with the arm 
successively in its: 

i) upper position 
ii) mid position 
iii) lower position 



02/1 000* 



♦Distance bet- 
ween two points 
touched 

NOTE — Spindle 
axis inclination 
to be towards 
columns. 




Squareness of the 
vertical movement 
of the spindle to 
the base plate: 

a) In a plane paral- 
lel to the plane 
of symmetry of 
the machine, and 

b) In the plane per- 
pendicular to 
the plane of 
symmetry of the 
machine. 



Square, dial gauge 
and straightedge 



5.4.2.2 

Arm and drilling head 
locked 



a) 0-1/300 



b) 005/300 



Practical Test, 
SI No. 1 



S 



00 



Type 

Machine No. 



Test Chart for Radial Drilling Machines 

( Clause 5 ) 

Order No 

Date 



Customer. 
Inspector. 
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II Practical Test 
All dimensions in millimetres. 



SI 
No. 



Figure 



0) 



(2) 




Object 



Measuring 
Instrument 



Reference to IS 2063 : 1962 

and/or Instruction for 

Testing 



Permissible 
Deviations 



(3) 



(4) 



(5) 



Deflection of the spindle 
axis from its position 
square with the table 
under an axial force 
applied to the spindle: 

a) In a plane parallel to 
the plane of symmetry 
of the machine, and 

b) In a plane perpendi- 
cular to the plane of 
symmetry of the 
machine. 



Special equipment 



Dial gauge 
load cell 



and 



(6) 



Actual 
Error 



(7) 



It is unnecessary to follow 
test code IS 2063 : 1962. 
A drill test shall not be 
carried out but an axial 
force F (Jeant against a 
cubical table placed on 
the base plate ) shall be 
exerted on the spindle 
nose. 

The test shall be carried 
out with the drill head in 
its extreme position on 
the arm, the arm being 
placed at the middle of 
the column and with the 
base plate bolted on the 
foundation of the machine. 

The application of force 
F and the measurement 
of the deflection under 
load of the axis of the 
spindle in relation with 
the table surface shall be 
made directly on the 
spindle nose with the aid 
of a special equipment. 
A mounted directly on 
the spindle nose. 

The base B of the load 
cell shall be of sufficient 
area and rigidity to elimi- 
nate any deformation of 
the table. 



1'5 x r* 



* Maximum 
radius of 
drilling in 
metres 



Special 
Equip- 
ment 
( Alterna- 
tive ) 




^55^?^?^^^^^^^^ 



The value of force F to 
be exerted shall be speci- 
fied by the manufacturer. 
In the absence of a speci- 
fied load, reference shall 
be made to the graph 
given in Annex A to 
determine the load as a 
function of drilling capa- 
city of the machine. 



Spindle retracted, saddle 
locked on the arm and 
arm locked on the 
column. 



A calibration sheet of the 
test instrument M should 
be supplied. 



GO 









IS 2199 : 1989 



ANNEX A 



( Practical Test ) 

GRAPH GIVING THE AXIAL FORCE <F AS A FUNCTION OF THE DRILLING 

CAPACITY '$' OF THE MACHINE 
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NOTE — This graph only gives typical values representing average thrusts when drilling medium steei ( tensile 
strength R = 055 to 0"65 GPa* ) with freshly sharpened drills. 

For V > 25 mm, graph is approximately rectilinear. 

♦Provisional value : R = 55 to 65 h bar. 
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BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications maybe reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc : No. PE 03 ( 4803 ) 
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